Liver transplantation (LT) is currently the standard treatment for patients with end-stage liver disease. It is a complex high-risk surgery with a high incidence of postoperative acute kidney injury (AKI), which is reported in 5% to 50% of LT recipients [1] . Post-LT AKI etiology is thought to be multifactorial. In addition to the general risks associated with any major operation, exposure to high levels of toxic free-radicals, renal ischemia, use of medications with nephrotoxic properties, sepsis, surgery-related events including blood loss and hypotension, calcineurin inhibitor-induced vasoconstriction, and the effects of end-stage liver disease on the kidney are all additional risks of LT [2, 3] . Furthermore, preexisting hepatorenal syndrome, intravascular volume depletion, and infection can predispose patients to renal dysfunction prior to LT [4] [5] [6] . Therefore, changes in serum creatinine (sCr) are very common posttransplantation [1, 7] . 2 ). Demographic data, anesthetic methods, complications, and perioperative laboratory test values of each patient were assessed. Propensity analyses and logistic regression were performed to evaluate the association between BMI and post-LT AKI. Results: There was no significant difference in occurrence of post-LT AKI between underweight and normal weight patients. The underweight patient group had significantly longer hospital stay compared with the normal weight patient group (P = 0.023). Conclusions: BMI classification was neither a positive nor negative predictor of postoperative AKI occurrence. However, patients with lower BMI had significantly longer hospital stay compared with their counterparts. Although our study was limited by its retrospective design, our observations suggest that lower BMI might play a role in post-LT AKI.
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In contrast to the conventional view of AKI progression-that complete recovery to former kidney function is anticipated in a majority of patients-recent studies have shown that patients who experience an AKI event have a significant risk for advancement to chronic kidney disease and even end-stage renal disease [8, 9] . In a systematic review and meta-analysis, Coca et al. [10] reported that an AKI event increased the risk for developing chronic kidney disease by 8.8 times compared with controls and patients with end-stage renal disease, whose risk was increased 3.1 times [11] . Previous literature indicates that even transient or mild post-LT AKI can result in critical conditions, including prolonged intensive care unit (ICU) or hospital stays and increased morbidity and mortality, reported in up to 50% of patients. Additionally, AKI occurring within the first 72 hours after LT has been reported to be associated with decreased graft survival [1, 12] .
Based on a recent study demonstrating that lower body mass index (BMI) is an independent risk factor for renal function deterioration [13] , we hypothesized that lower BMI negatively affects postoperative renal function. The aim of this retrospective study was to investigate the association of BMI with AKI occurrence in LT recipients.
Materials and Methods
This retrospective study was approved by institutional ) based on previous studies [14, 15] . BMI was calculated by dividing patient weight in kilograms by the square of height in meters (kg/m 2 ).
General anesthesia was induced using propofol, remifentanil, and rocuronium or cisatracurium and was maintained using inhaled anesthetic gas (sevoflurane or desflurane), a 40% to 50% oxygen/air mixture, and continuous infusion with remifentanil and muscle relaxant.
Packed red blood cells were transfused during surgery to maintain a hematocrit concentration of 25% to 30%. Although epinephrine use was managed by a well-trained anesthesiologist who was responsible for each case, the first-line vasopressor during surgery was norepinephrine.
If norepinephrine was ineffective, dobutamine, vasopressin, and epinephrine were considered. A calcineurin inhibitor (cyclosporine or tacrolimus) and corticosteroids were used as the primary immunosuppressive regimen.
Postoperatively, patients received infusions of prosta- excluded due to incomplete medical records.
All patient demographic and medical data used in the analysis are listed in Table 1 . There was a significant difference in the number of patients who received either deceased-donor LT or living-donor LT between the two groups (P = 0.01). After propensity adjustment, the two groups did not differ in any of the patient characteristics.
Preoperative laboratory data are shown in Table 2 .
There was significant difference in preoperative hemoglobin level between the two patient groups (P = 0.01), without any differences in preoperative liver function, electrolytes, sCr, or glucose tests. After propensity adjustment, the two groups did not differ in any of the preoperative laboratory data listed in Table 2 .
Patient perioperative factors, including anesthesia duration, estimated blood loss, total volume of fluid intake, transfusion volume per blood product, postreperfusion syndrome occurrence, epinephrine use, and urine output, are listed in Table 3 . There were no differences in anesthesia duration or fluid balance between the two groups before or after propensity adjustments.
AKI occurred in 35.1% of patients (n = 13) in the un- (Table 4) , which was not a statistically significant difference. Furthermore, there were no (Table 5) .
Discussion
In this retrospective review of LT recipients, BMI clas- The term AKI is used to describe a type of renal dysfunction that progress rapidly, within hours or days, leading to accumulation of plasma urea and creatinine.
Perioperative AKI is a fairly common condition, affecting 30% to 40% of all patients with AKI during hospitalization, and is associated with increased risk of sepsis, anemia, coagulopathy, cardiovascular events, and mechanical ventilation, which in turn increases morbidity, mortality, and cost [17, 18] . Unlike the traditional belief that most patients with AKI will fully recover to baseline renal status, recent studies have suggested a significant association between AKI and chronic kidney disease [8, 9] . The crude mortality rates among patients who developed AKI after major surgery can be as high as 50%
to 60%, accounting for nearly half of the overall deaths during hospitalization [3] . AKI is also known to induce distant organ damage, including pulmonary insufficiency, which can lead to increased difficulty in weaning from mechanical ventilation, and liver, cardiac, or cerebral dysfunction, which in turn contributes to up to 50% of post-LT mortality [19] .
With every major surgery, there is a risk of mechanical obstruction or reduction in effective blood volume. Hypovolemia, low systemic vascular resistance due to anesthesia or caval compression, and iatrogenic injury to the renal system are all common occurrences during surgery that can cause renal-system damage [17] . Post-LT AKI occurs much more commonly than AKI in the rest of the surgical population, affecting 12% to 94% of patients [20] . The reported incidence is highly variable, but it encompasses the incidence observed in this study (30.54%).
Different definitions, case mixing, and AKI severity and location contribute significantly to the variability of incidence in previous studies, complicating interpretation and comparison of results [3, [21] [22] [23] . The AKI incidence estimated for post-LT patients according to different definitions is sCr >0.5 mg/dl is 78%; sCr >1.0 mg/dL is 46%; or sCr >50% from baseline to >2 mg/dl is 14% [18] .
Another study compared AKI incidence in LT patients according to the classification system used: RIFLE (Risk, [20] .
Numerous factors account for the development of post-LT AKI, including female sex, high Child-Pugh score, pre-existing diabetes mellitus, and a greater number of units of transfusion of blood products [12] . BMI difference has also been considered as an independent risk factor for postoperative AKI, especially in relation to comorbidities, such as metabolic syndrome, hypertension, diabetes mellitus, and coronary artery disease. However, recent studies have relied on a phenomenon known as "reverse epidemiology," in which reduced morbidity and mortality rates are observed with differences in BMI.
Accordingly, a CKD cohort study by Ricardo et al. [24] found that BMI <20 kg/m 2 was associated with higher risk of all-cause mortality. After the concept was first in- The association between BMI difference and AKI was thought to be due to attenuation of the inflammatory response [29] [30] [31] [32] [33] [34] . Another study implied that renal protection was attributable to exacerbated renal inflammation, which could be due to a high-fat diet [35] . A recent study by Ouyang et al. [13] demonstrated that lower BMI is an independent risk factor for renal function deterioration due to under-nourished status and decreased complement component 3 level. Also, it was assumed that additional protein wasting might be worse tolerated in the underweight group due to low protein reserves [13] . This idea was the motivating hypothesis for this study and, thus, 
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